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HYDRAULIC SYSTEM 


: is standard equipment 
MEETS J. |. C. on Greenlee-B&T 
Die Casting Machines 





SPECIFICATIONS 


MINIMIZES 
LEAKAGE LOSSES 


REDUCES MAINTENANCE 


Hydraulic valves are manifolded where possible. Piping is extra 

heavy and all connections are welded flanges with “O” ring seals. 

These prevent costly leakage especially when flame-resistant hy- 

draulic oil is used. You pay no more for this extra-quality advantage 

"ROUND THE CLOCK on any Greenlee - B & T Die Casting Machine. Write for complete 
PERFORMANCE information or let us arrange for a demonstration. 


OTHER GREENLEE-B&T DESIGN ADVANTAGES 


®@ Four-Corner Link Lock-Up @ Automatic Machines 
® Two Stage Variable- ® Motorized Die Height 


BP 20:0 nscomer Speed Shot Control Adjustment 
PRODUCTION MACHINERY 


GRE. NLEE ‘“‘Don’'t miss the boat... get a B&T quote” 
B.1) 2 


Bel MACHINERY COMPANY |?" \. 7s 
A DIVISION OF GREENLEE BROS. & CO. phone EXport 2-2341 


AUTOMATIC BAR MACHINE e e HYDRAULIC AND HAND TO 
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Gentlemen: 

I am interested in obtaining membership in THE SOCIETY OF DIE CAST- 
ING ENGINEERS, INC. Please send me further information pertaining to the 
aims and objects of the Society, the location of my local chapter, and the mem- 
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For Trouble-Free Die Casting 


Specify Asarco Zinc Alloy 


When the job calls for zinc die castings to meet 
high standards of product quality, use Asarco zinc 
die cast metal. It is made from Special High Grade 
Zinc, 99.994+-% pure, the world’s purest metal 
produced in large tonnages. Its purity and uni- 
formity, unsurpassed anywhere, are assured by 
Asarco-developed electrolytic refining processes 
and by completely controlled alloying techniques. 
Asarco Zinc Die Cast Alloys numbers 3,5 and 7, 
sold by the Federated Metals Division, are ready 
for immediate shipment from stock in seven con- 
venient supply centers across the country. With 
Asarco Zinc die casting alloys you get low ma- 
terial cost, superior impact strength and castability, 
minimum machining and finishing time, reduced 
production time and cost, shorter casting time, 
low temperature casting, smoothest casting sur- 


faces, brilliant and lasting finishes. 


information, write or call Federated Metals Divi- 
sion, American Smelting and Refining Company, 
120 Broadway, New York 5, N.Y., or your near- 
est Federated sales office. 
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Automotive Trend: 


EVERYTHING’S SMALLER BUT THE DIE CASTINGS 


It’s a significant - balance. Die castings get 
bigger as economic considerations put top 
priority on low cost die casting production. 
Complicated assemblies are unit cast in one 
operation. Parts are lighter, rust free, easier to 
machine, easier to produce, less costly. 
Cast-Master die casting machines have met 
many of these new challenges in a line that fills 
every need from a few ounces to 85 Ibs. From 
tiny carburetor part to engine block, Cast- 
Master has the machines; machines with inter- 
changeable injection ends for hot or cold 
chamber casting, positive mechanical mold 


1000-ton Cast-Master at Chrysler's Die Casting Plant, 
Kokomo, Indiana, produces 21 lb. torque converter housings. 


clamping, fast hydraulic injection principles. 
If you’re ready for die casting, standardize 
with Cast-Masters, the machines you can count 
on for more profit, more dependable produc- 
tion. Want to test a new product mold? Write 
Cast-Master for details on their Lab Test 
Program. 
H115 
H-P-M DIVISION-KOEHRING COMPANY 


CAST-MASTER 


23901 AURORA ROAD, BEDFORD, OHIO 
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John L. MacLaren 


The Society of Die Casting Engineers 
IN AMERICAN INDUSTRY 


EFORE THE beginning of the current decade, 
economists and businessmen propounded a slogan— 
“the Soaring Sixties.” While the Sixties, generally 
speaking, haven't exactly begun soaring yet, there is 
very little doubt that they will. This will mean greatly 
increased production of a tremendous variety of prod- 
ucts, many of which are now only in the planning 
stages. The expected population explosion and up- 
graded living standard will put a huge burden on the 
industrial machine to maintain output at adequate 
levels. Rapid technological progress in all fields of 
industrial endeavor will be mandatory. 

How do organizations such as the American Zinc 
Institute and the Society of Die Casting Engineers fit 
into the picture? What should be done to facilitate 
the realization of the production potential implicit in 
the slogan “the Soaring Sixties’’? 

I would like first to develop the forward thinking 
of the Society of Die Casting Engineers, relating some 
of the pertinent background details of both the indus- 
try and the Society. Then, if you will forgive the 
presumption, I will dwell briefly on some of the ideas 
expressed by zinc die casting members of the Society 
on how the zinc industry might do its part. 


INDUSTRY BACKGROUND 

The die casting industry is over 60 years old in this 
country. However, its greatest growth has been realized 
in the past 10 years when 80 per cent of the production 
units now in operation were installed. A recent count 
shows approximately 10,600 die casting machines in 
use, 6,000 on zinc and 4,600 on aluminum. In the 





Editor’s Note: This talk was delivered by the President of 
SDCE at the May I annual meeting of the American Zinc In- 
stitute in Chicago. It is reproduced here as it develops the 
Society’s present and planned future position in relation to the 


die casting industry. 
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period 1952 to 1959 alone, total tonnage output of 
die castings increased 74 per cent, about double the 
rate of growth of Gross National Product. 

This phenomenal activity in the die casting business 
is directly attributable to the rapid advances during 
the same period in the costs of skilled labor and con- 
current lag in per hour productivity. These factors 
forced manufacturers to seek production methods re- 
quiring a minimum amount of direct labor. Die cast- 
ing, in the case of metal parts, was the logical choice. 

While the conditions responsible for the quick ad- 
vancement of the die casting industry during the 
1950s will undoubtedly continue to prevail during the 
1960s, die casting has attained a degree of maturity 
which will penalize its past rate of growth unless 
something is done about it. A large part of the 
“cream” has been skimmed off the market for die cast- 
ings—the industry will find it necessary to abandon 
complacency and exert special effort if the challenge 
of the 60s is to be met and the growth rate of the 
'50s approached. 

The die caster will have to learn how to make cast- 
ings better and cheaper. The metal man will have to 
provide superior materials more able to compete with 
substitutes. Both will have to get out and really sell 
the die cast product in every possible market, even 
those markets which hitherto had seemed to have 
marginal appeal. If these measures are aggressively 
pursued, there is absolutely no reason why the dynam- 
ism exhibited by the die casting industry in the past 
decade cannot be maintained in the present decade. 

SDCE BACKGROUND 

Six and a half years ago a small but bold and im- 
aginative group of die casters met in Detroit to discuss 
ways and means of organizing their industry to help 
itself do a better job. Out of this meeting grew the 
Society of Die Casting Engineers, with the objective of 

(Continued on Page 8) 
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talks D-M-E STANDARD UNIT DIES 
to the Die Designer and Die Maker 





Changeover time goes down 
...Profits on short runs go up! 


Die changes on zinc or aluminum castings which 
normally take 3 to 5 hours are now done in minutes 
with D-M-E Standard Unit Dies. 


D-M-E Replacement Units are fully interchangeable: 
Quickly and easily they're taken out and replaced 
in the Unit Holder . . . production is continued 
immediately! 


Because several jobs can run on one machine, you 
increase profits on short run jobs. What's more, you 
get the quality, the performance and the standard- 
ization of replacement parts needed for volume 
production work. 


Write for your free copy of Lower Die Cost Through Standardization. 














Injection and Compression Mold Bases + 
Ejector Sleeves - 


Injection Unit Molds 
Leader Pins and Bushings 


DIE CASTERS, DESIGNERS AND DIE MAKERS 
GET MORE FROM D-M-E! 
e@ AVAILABILITY: D-M-E Replacement Units are carried 
in stock at your local D-M-E Branch for quick delivery. 
e VARIETY: D-M-E Replacement Units are available in your 
choice of steel and hardness. @ UTILITY: D-M-E has a 
Standard Unit Die to fit your machine, whether you require 
rack and pinion or automatic “bumper-type” ejection. « 
FLEXIBILITY: Complete freedom on three sides of the cavity 
for core or cooling line placement; six leader pins and 
bushings for accurate alignment; “quick change” wedge 
clamps for positive plate positioning. @ Start increasing 
profits on your short-run jobs with D-M-E Standard Unit Dies! 


61-A-DC 


DETROIT MOLD ENGINEERING COMPANY 


(D Mle 6686 E. McNichols Road — Detroit 12, Michigan — TWinbrook 1-1300 
Chicago . Hillside, N.J. © Los Angeles * D-M-E- Corp., Cleveland, Dayton 


D-M-E of Canada, Inc., Toronto 


+ Cavity Retainer Sets + Mold Plates + Ejector and Core Pins 
+ Sprve Bushings - Moldmakers' Toois and Supplies 
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KELLERS—HYDROTELS: Up to 6’ x 12’, 11 Units 
BORING MILLS: Up to 7’ x 12’ Range, 9 Units 
COMPLETE DESIGN AND ENGINEERING DEPT. 


OUTSTANDING pe FULLY EQUIPPED MODEL AND PATTERN SHOP 
FACILITIES CRANE CAPACITY UP TO 30 TON 


PRODUCTION FLOOR SPACE 63,000 SQ. FT. 


EFFICIENT TOOLING DIE CAST TOOLING DIVISION OF 


THE EFFICIENT root & pie co. 


9314 ELIZABETH AVENUE ¢ CLEVELAND 5, OHIO 
Phone: Diamond 1-5150 





©. . DIE CAST TOOLING 


A Division of tHE EFFICIENT root « pie co. 


Designers and Manufacturers of 


® Medium and Large Die Cast Dies 
® Die Cast Trim Dies 


® Plastic Molds 


® Permanent Molds 
© Fiber Glass Molds 
® Models and Duplicating Aids 


(Testing Facilities) 


The rather large casting shown is a 
transmission housing and was pro- 
duced in the die illustrated. This 
gives further evidence of the wide 
range of complex, as well as sim- 
pler work done with Efficient’s 
superior facilities. 


Write for Facilities Booklet 
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promoting aggressively the dissemination of knowl- 
edge of the arts and sciences relating to die casting 
to die casters throughout the U.S.A. Then, as now, 
the purpose was to perform a technical service fon 
individual members, without conflicting with any of 
the existing trade organizations having an interest in 
the die casting industry. 

In July 1955 the Society received a charter from the 
State of Michigan. Three months later the first chapter, 
located in Detroit, was organized. Since then, chapters 
have been established in nine other die casting centers 
and membership has grown to well over one thousand 
persons. Forty per cent of this membership growth has 
occurred in the last 16 months. 

Members of the Society are served in a number of 


ways, the most important of which is the monthly 


schedule of technical meetings at the chapter level. 
Chere the member is exposed to a thought-provoking 
presentation by a specialist on some pertinent technical 


subject. If he wishes, he may participate in the question 
and answer session. The meeting also provides a 
forum for testing his ideas, and an opportunity to 
compare problems with other die casters and suppliers 
in a friendly, informal atmosphere which encourages 
frank discussion. 

Last year the Society sponsored and presented the 
first National Die Casting Exposition and Congress. 
Provision was made for interesting and informative 
exhibits by suppliers to the industry and prominent 
die casters as well as a comprehensive program of 
technical papers on the most talk-about subjects. Maxi- 
mum educational value was sought in arranging the 
exhibits and papers and, as you may have heard, the 
affair was outstandingly successful in fulfilling this 
objective. 

Since March 1957 the Society has been publishing 
its official magazine, the Die Casting Engineer. In 
1960 the publication period was stepped up from 
quarterly to bi-monthly to permit the printing of an 
increased number of technical articles and so advance 
the dissemination of new ideas and knowledge of die 
casting subjects. 

Ihe Society has been very active in the past three 
years in establishing equipment standards that have 
been badly needed for reasons of performance and 
economy. One of the really important contributions of 
the Standards Committee has been the strain gage 
method of measuring the maximum locking tonnage 
of a die casting machine. This technique, which has 
been adopted uniformly by equipment manufacturers, 
has removed for the die caster much of the mystery 
introduced earlier by the claims of competing ma- 
chine salesmen. 

Another noteworthy activity of the Society was or- 
ganized attendance by a large group of members at the 
Third International Pressure Die Casting Conference 
held in May 1960 at Stresa, Italy. The venture, which 
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also included visits to over 20 die casting shops in five 
different European countries, marked an important 
“first” for the Society in bringing die casters from both 
sides of the ocean together to exchange technical 
knowledge. Partly as the result of this contact there 
were large delegations from overseas countries at the 
Die Casting Show held in Detroit six months later. 
FUTURE PLANS OF SDCE 

Although the Society has accomplished a great deal 
in its short history, the demands of the ‘60s will call 
for achievements that will far overshadow the record 
to date. Fortunately, the efforts of the dedicated people 
who nursed the Society to its present strong position 
have captured the imagination of die casters every- 
where. Our present challenge is to harness this in- 
terest and focus it on the problems of the future. 

The only limiting factor in the further growth of 
the die casting industry is the knowledge available to 
the caster, his supplier and his customer. If the ideal 
situation could be reached wherein each of these three 
groups possessed a/l the knowledge currently available, 
then the industry could forge ahead unimpeded. Un- 
fortunately, in a young and highly competitive in- 
dustry there is an understandable fear of divulging 
hard-earned knowledge that might be of value to a 
competitor. What the die caster doesn’t fully appre- 
ciate is the worth to him of a system of free exchange 
of information and ideas. He could find that his own 
jealousy safeguarded techniques had been consider- 
ably improved upon by another shop. He could vol- 
unteer assistance to other die casters, receiving valu- 
able advice from them in return. 

While the Society cannot suddenly cause an “ideal 
situation” to develop, it can and wilk work diligently 
towards that end, encouraging the communication ol 
knowledge by every feasible method. 

\s the heart of technical interchange is the chapter 
meeting, the Society will dedicate itself to opening 
new chapters in all die casting centers in the country. 
An aggressive membership program will be pursued 
to ensure that all die casters everywhere are informed 
of the aims and objectives of the Society. Chapters 
will be lent every assistance from the national office 
in improving their programs, particularly speaker 
schedules. With the equipment suppliers making al- 
most daily progress in replacing the art in die casting 
with science and in automating the process, prompt 
communication of recent developments is vitally im- 
portant. 

The Society will continue to serve the entire in- 
dustry by sponsoring bi-annual die casting shows where 
die casters from all over the world can gather to learn 
about recent improvements in suppliers’ products 
and services, hear papers on the newest techniques and 
discuss common problems. Future technical Con- 
gresses will be fashioned around the most controversial 
subjects of the time. Exhibit coverage will be extended 
to include the very latest developments in all major 

(Continued on Page 23) 
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CHEM-TRENDS SCIENTIFIC RESEARCH approached the problem of die-lubricants through 
the back door. Everyone had set ideas on how basic die-lubricants work. Chem-Trend 
scrapped them all. Instead of starting with the search for a solution to the problem, 
Chem-Trend sought to define the problem exactly . . . knowing that when a problem is 
defined completely, the answer is easier to find. Out of months of research and testing 
under actual production conditions came The MARK Series of die-lubricants . . . an 
amazing new and extremely effective answer to industry's need for a superior lubricant 
and parting agent, for the newer aluminum, zinc, magnesium alloys and for the high 
mold and melt temperatures necessary in modern die casting. 


TEST SAMPLES and DATA SHEETS ARE AVAILABLE (when ordered on 
Company letterhead). Test Samples are $4.00 per gallon. Please enclose 
information on alloy and die temperatures when ordering sample, so we 
may send the proper lubricant for your particular job. 


SEND SAMPLE ORDER AND INFORMATION TO... 
CHEM-TREND - 4880 U.S. 23 - BRIGHTON, MICHIGAN 











Die Casting — 
Mold Steels 


Hotform 


The most widely used hot work die steel—developed orig- 
inally for aluminum die casting with high resistance to 
erosion and heat checking. Very resistant to thermal shock, 
and will withstand working temperatures up to 1000°F. 


Speed-Cut 


A high quality, free machining steel for the die casting of 
white metal alloys, plastic mold plates and parts. Machines 
readily at 275 to 325 Brinell. Available annealed or pre- 


treated. 


Mold and cavity steel specially developed 
to permit high surface finishes in die casting 
dies and plastic mold cavities. Also used for 


mold plates and parts. Furnished annealed 
or pretreated to 275 to 325 Brinell. Pre- 
treated MC is uniformly hard throughout 
sections as large as 20” x 10”. 


oe pitt ih . 
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SPEc\PY 


VANADIUM-ALLOYS STEEL COMPANY 


GENERAL OFFICES: LATROBE, PA. 


DIVISIONS: Anchor Drawn Stee! Co. + Colonial Stee! Co. » Metal Forming Corporation « Pittsburgh Too! 
Stee! Wire Co. + Vanadium-Alloys Steel Co 

: Vanadium-Alloys Stee! Canada Limited + Vanadium Alloys Stee! Societa Italiana 
Per Azioni « EUROPEAN ASSOCIATES Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) 
+ Nazionale Cogne Societa Italiana (Italy) 


Send for complete metallurgical and application data on these First Quality Die Casting and Mold Steels 


CIRCLE 7 READERS SERVICE CARD 












Die Casting 
ENGINEER 





Influence of Gas Content, Pressure 
and Magnesium Content 
on the Mechanical Properties 


of Aluminum Die Castings 


WERNER RUEGG 


HE MANUFACTURING of aluminum die cast- 

ings raises several metallurgical questions, which 
have been, up to now, not yet answered precisely. 
We should like to report on our experiments which 
should elucidate the influence of gas content, pressure 
and magnesium content on the mechanical properties 
of aluminum die castings. 

It is a fact that the gas content of the liquid alumi- 
num alloy influences the mechanical properties of 
sand- and permanent mold die castings. High metal 
temperatures cause gas absorption, i.e. absorption of 
hydrogen. This gas absorption is responsible for 
trouble on machined, polished and pressure tight 
castings. The elongation is especially unfavorably in- 
fluenced by unsound metal!. 

Many practical difficulties encountered in the pro- 
duction of aluminum-base alloy sand castings and 
permanent mold castings are due to insufhciently 
controlled gas content'*. It seems that a certain gas 
content is necessary to avoid local shrinkage defects in 
permanent mold die castings**. 

Little is known about the influence of gas content 
on the properties of aluminum alloy die castings. 
\s Archbutt® has already shown it is quite possible 
to get die-chilled castings without gas porosity whereas 
aluminum alloy sand castings from the same melt 





Specializing in electrochemistry and physical chemistry, Dr. 
Werner Ruegg received his Ph.D. degree from the Swiss Federal 
Institute of Technology in Zurich. He then joined Injecta 
Limited Die Casting and Manufacturing Works at Teufenthal, 
Switzerland. At present he is head of the Chemical and Metal- 
lurgical Laboratories and Research Department of Injecta 
Limited. 
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contain gas holes. Frommer!’ stated the following 
about gas content of aluminum alloy melts provided 
for die castings: According to these findings it is 
best not to relate eventual macroscopic unsoundness 
in die castings to gas absorption in the liquid alloy, 
but to other causes. Doehler' also indicates the pos- 
sibility of gas holes due to release of dissolved gases 
during solidification. Sachs'? mentions liberated gases 
during solidification as one of three causes of porosity 
in die castings. He says that gas porosity is less preva- 
lent in die castings than in sand castings. In a recent 
treatise on quality control of pressure die castings 
Sharp expresses his view on gas content of aluminum 
alloy and its influence on die castings". 

He thinks that degassing of aluminum alloys is 
useless in die castings. The long period during which 
the liquid alloy is held in the holding furnace at a 
relatively low temperature favors the escape of hy- 
drogen. It is not possible to prevent a contact between 
the metal and lubricants while die-casting. 

Pressure is certainly essential in die casting. We 
remember the well known research work of Babington 
and Kleppinger'. The authors state that the castings 
from a special test die (ASTM Committee B-6 Test 
Casting) have the highest quality when cast with a 
high metal pressure of about 1400 kg/cm2. It is well 
understood that numerical pressure datas are very 
specific, i.e. they are related to the form of the casting 
and to the gate design. The metal pressure also in- 
fluences the velocity of the metal when entering the 
die and the life of the die is indirectly affected (wash- 
out) by variations in pressure’. An interesting study 
on the effect of pressure on microporosity of alumi- 
num sand castings incites thoughts in connection with 
die castings"®. 

This study should also show whether an interaction 
between different factors is significant or not. 

That was the reason why we introduced the mag- 


(Continued on Page 14) 


11 









Meet “Little Joe”! He 
looks something like 
a fellow in our plant 


Wherever aluminum needs heat 


LINDBERG 


FISHER 





You'll find this nameplate on all the 
equipment you'll need for applying heat 
to aluminum. Heat and aluminum have 
been Lindberg’s babies for years. Our staff 
of expert engineers, metallurgists and 
technicians is widely experienced in all 
phases of aluminum melting, casting, and 
treating and has pioneered many impor- 
tant developments in aluminum process- 
ing by heat. Today, Lindberg offers you 
a complete line of heating equipment for 
every requirement in this field. This in- 
cludes every needed type of melting, 


Hot Metal 
Delivery 


| MELTING 











*RIGHT FROM THE START, 
LINDGERG EQUIPMENT 
TAKES OVER YOUR ALUM- 
INUM HEATING NEEDS." 


Fuel fired reverbera- 
tory. Charging well 
optional 





"MOLTEN METAL FROM 
REDUCTION CELLS IS HELD. 
OR INGOTS MELTED, IN 
FURNACES LIKE THESE * 


but we really use him 
as a symbol of the 
good right hand of 
service Lindberg- 
Fisher's expert design 
staff and our complete 
line of “heat for alum- 
inum” equipment is 
able to render you. 


holding or heat treating furnace, large and 
small, shop built or field erected, fuel fired 
or electric (resistance, 60 cycle induction, 
arc or high frequency). We hope you'll let 
our symbolic friend, “Little Joe’’, guide 
you through the exposition of this equip- 
ment offered on these pages. 








CASTING STATION 


Fuel fired reverbera- 
tory, holding or 
melting. 


"MOLTEN METAL IS HELD 
AT THE CORRECT TEM- 
PERATURE UNTIL PROC- 
ESSED INTO CASTINGS.” 


Fuel fired cru- 
cible or pot, hold- 
ing or melting, 
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HYNI nitroger wrelting and radiant wall type 
armospnere —_—— also available. 


fluxing — 


"MANY CASTING STATION 
FURNACES CAN BE EQUIP- 
PED WITH THE LINDBERG 
AUTOLADLE, NAMED 
"LITTLE JOE’, AFTER ME." 





“SOME CASTINGS MAY RE- 
QUIRE HEAT TREATMENT 
AND THESE ARE HANDLED 
IN THE FURNACES BELOW." 
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*SO. DOWN TO THE FIN- 
ISHED PRODUCT, LIND- 
BERG EQUIPMENT TAKES 
CARE OF EVERY STEP." 











Cyclone heat treating, 
electric or fuel fired, 
box or pit. 





BILLETS RODS CASTINGS ~~ 





LINDBERG equipment will apply it 
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60 cycle two cham- 
ber induction, 
tilting 


Fuel fired double 
reverberatory. Espe- 
cially suitable for 
alloying. Charging 
well optional 
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tion, tilting; melt- ¢ 
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60 cycle induction 
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ideal for melting chips 
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ing or melting, 
stationary 





Electric resistance, ‘‘radi- 
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nesium content as a factor, too. Magnesium acts as an 
element that produces a cold-hardening effect in die 
castings from AI-8Si alloy. The rapid cooling which 
is connected with the die-casting process acts like a 
chill after solution heat-treatment. This chill retains 
the Mg, Si- compound in solid solution. 

By the cold-hardening effect elongation is lowered, 
the alloy becomes harder and more brittle, but the 
strength reaches higher proportions. Natural aging 
can be a useful tool to achieve better tensile proper- 
ties of aluminum die-casting alloys of the type Al - Si 
with an additional amount of magnesium (0.3-0.5°%) . 

EXPERIMENTS WITH DIE CAST TEST BARS 

The experiments were made on a die casting ma- 
chine of the vertical type (KMV 100; constructed by 
Injecta Limited, Teufenthal /Switzerland) . After fill- 
ing the vertical cold chamber with liquid metal, the 
operator commands a side movement of the filled 
chamber and a subsequent pressing action of the pis- 
ton. This method of filling the die cavity should lead 
to less contamination of the oxides because there is 
less turbulence in this process in a horizontal pressure 
chamber. 

The test bars coincide with ASTM-Standard: E 8- 
16. The die contains two test-bar cavities. 

The alloys of high purity were melted in graphite 
crucibles and kept at casting temperature in an elec- 
trically heated holding furnace with gray-iron crucible. 
The inside of the crucible was protected by a white 
coating (mixture of kaoline and sodium silicate) 
against iron pick-up. 

Metal treatment with fluxing salts was carried out 
in the melting crucible only. As degassing agent we 
used Degasser 400 FOSECO. The method of intro- 
ducing gas, i.e. hydrogen, into the alloy by plunging 
fresh potatoes proved very useful*. By this procedure 
half a potato is fixed on an iron rod, which is pro- 
tected by the before mentioned coating. This piece 
can be plunged into the liquid aluminum alloy with- 
out danger of explosion. The alloy appears to boil. 
Che degree of gas content of the alloy was determined 
semi-quantitatively by a reduced pressure tester POR- 
OTEC* according to the method known as Straube- 
Pfeiffer test (reduced pressure during test: about 
75-100 mm Hg). 

Metal pressure was chosen at two levels. With the 
KMV 100 vertical die casting machine the piston (in 
this case, 50 mm diameter) can be operated at two 
different hydraulic pressures (120 and 400 kg/cm2). 
In combination with an additional pressure resulting 
from the kinetic energy we get pressures on the metal 
at the end of the shot-stroke of about 300 and 1000 
ke /cm2. 

The design of experiments was chosen from a sta- 
tistical point of view. We considered three factors 
(gas content, pressure, magnesium content) each at 
two levels (low/high). The designations of the dif. 
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ferent possible combinations are indicated in Table I. 
The values for the two levels are: 


Gas content: 0.1 cm3 /100gms** 
and 
approx. 0.4 cm3 /100gms** 


Pressure: 3 - 10°kg/cm2 and 10 - 10#kg/cm2; 

Magnesium content:0 and 0.4%. 

The holding furnace was charged with molten al- 
loy (primary ingot material; nominal analysis—8.5% 
Si; 0.59% Mn; 0.2% Fe; 0.03% Cu***). The die was 
preheated to a temperature of about 100°C (=212°F). 
The molten metal (120 kg) was degassed by intro- 
ducing degassing tablets. The process of degassing 
was controlled by the reduced pressure test. The sawn- 
through test castings of the whole experimental series 
are shown in Figure 1. The metal temperature could 
be kept at 650+10°C (1202+18°F) for all the com- 
binations. The first shots of each combination were 
discarded. After getting cast test bars with homo- 
geneous surface the following 25 shots were kept. 
Ten random samples of each series of 25 shots were 
selected for the mechanical tests. In every case the 
test bars marked L only were subjected to the mechani- 
cal tests. 

The sequence of the different practical experiments 
is noted in Figure 1. While gassing the molten alloy 
by dipping potatoes, the alloy was constantly kept in 
a strong stirring movement by the evolved gases. 
During the gassing period no interruption of this 
“boiling’’ was allowed, to guarantee a sure saturation 
of the liquid alloy with hydrogen, resulting from the 
reaction: 

2Al+ 3H,O —~>Al,0, + 6H 


The die-cast bars were mechanically tested on 
Amsler testing machines (10 t-Universal Testing 
Machine, 15 mkg Charpy type Impact Testing Ma- 
chine). The stress-strain diagram was taken with a 
magnification of 20 x by means of a special mechani- 
cal device (so-called “Keildehnungsmesser’”’). The 
load for which the offset is 0.2°, of the original gage 
length was determined from the diagram. 

The numerical values for yield strength and tensile 
strength were not necessary for the envisaged statisti- 
cal calculations. 

The elongation at the moment of rupture which 
was determined from the diagram, must be reduced 
by subtracting strain at the elastic limit to get the 
real elongation at rupture (original gage length: 
50 mm). After rupture the two ends of the test bar 
were subjected to the impact test on the Charpy 
Impact Testing machine. The distance of the two 


*Produced by Foseco Ltd., Birmingham, England, and Cleve- 
land, Ohio. 

**The numerical values were not determined but estimated in 
comparison with gas contents at standard conditions, for 
which figures have been publishel in a recent study.” 

***Corresponds approximately to the alloy A 360 but without 


magnesium. 
(Continued on Page 16) 
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When rejects go up... 
check your gating and design first. 


Gating of die casting dies is perhaps one 
of the most misunderstood aspects of 
the industry. While some experienced 
engineers can come up with a very good 
gating system after studying a casting, 
too often gate patterns just seem to 
“happen that way.” 

The reason: gating’s function is mis- 
understood and thus misapplied. 

Because die casting is a high-speed, 
high-production process, it is generally 
deemed desirable to keep the connec- 
tion between the runner and the casting 
as small as possible. This makes degat- 
ing an easier operation, one requiring 
unskilled labor. 


Fact ...and fiction 

While ease of degating is a definite con- 
sideration, the most important aspect of 
gating a die casting die is to provide a 
metered entry of the metal, preventing 
its entering the die faster than air can 
be vented. For vents must be limited in 
size to an area no greater than will 
freeze off without splitting. 

Gates are often used to try to build up 
pressure on the metal, but this is a fal- 
lacy. Pressure build-up occurs in the 
runner. No matter what the conforma- 
tion of the gate, pressure in the casting 
does not build up until terminal filling 
has occurred, 


Pity the machine 

As far as the effect on machine perform- 
ance is concerned, gating design can— 
and often is—carried to a ridiculous ex- 
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EAST LONGMEADOW, MASSACHUSETTS 


REED-PRENTICE 


Se ok eae .++++-Aivision of 


treme. Gates are choked off with no 
consideration of the velocity of the 
metal, volume of metal, time of fill, or 
any factor except that the operator must 
be able to break the gate off by hand . . . 
quickly and easily. The machine is ex- 
pected to have high speed, substantial 
pressure, and /ots of it. 

This is fine, but often it doesn’t work. 
Too many castings have defects, rejects 
are up, and where do you place the 
blame? All too often, it’s the machine’s 
fault, or is it? Take another look at that 
gating design, and at the runners. 


What runner pattern? 

A runner is more than a means of con- 
veying the metal to the gate. Consider 
it a high-pressure, smooth-walled con- 
duit, with either a constant or reduced 
area that prevents expansion of the 
metal. Its size and conformation are 
important. 

The simplified sketches here show a 
sound runner design and one other sys- 
tem which, though commonly used, 
tends to produce surface defects on 
castings. 

If you are having casting trouble, why 
not check with your nearest REED- 
PRENTICE Sales Engineer. He'll be 
glad to consult with you 
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With a straight runner, metal rushes to fill the overflow first, then the entire runner. It expands 
out from the center in a continuous flow, with equal force to both sides. 
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When a runner branches out at an angle, its upper edges (U) tend to catch a partial flow of metal. 
Small amounts are injected into the cavity before filling volume is available, causing a cold shot 
and rough, porous castings. 
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supports was chosen at 40 mm, and the total energy 
of the hammer was 9.5 mkg in each experiment. 

The structure of the test bars shows no remarkable 
differences between the gate side and the opposite side. 
The spectrographic analysis of some test bars showed 
that no alteration in composition had taken place 
while the alloy was being held in the bale-out furnace. 
The magnesium-containing alloy—alloying was made 
with pure magnesium—did not lose any amount of this 
element for the whole time of the subsequent experi- 
ments. 

The results of mechanical testing are summarized 
in Table II. The average of the different combina- 
tions shows that the quality of the die castings can 
be compared with the quality level of test bars used 
for the establishment of the product standards ADCI 
—M2 and M3—55T. 

The procedure of statistical analysis'® is shown by 
the example of tensile strength. The eighty measure- 
ments are given in Table III. To determine whether 
there is a significant influence of gas content, pressure 
and magnesium content on the tensile strength or a 
significant interaction of the three factors, the analy- 
sis of variance (Table IV) proved useful. 

The sums and differences are calculated by the 
method of Yates. The sum of squares of the different 
actions and interactions can be compared with the 
mean square between readings within combinations: 
F Mean Square (action ot interaction) : 1245.084 
Table IV contains the respective values F0.05 — 3.98 

F0.01 6.99 

If F is bigger than F0.01 the corresponding action 
or interaction is significant, when bigger than F0.05 
but smaller than F0.01 the action or interaction is 
significant with a 5% risk that samples are consid- 
ered to be significantly different, while they are really 
not significantly different. 

As a result of this analysis the influence of pressure 
and magnesium content on the tensile strength is 
significant at the 0.01 level. A significant influence 
of gas content or any interaction between factors can- 
not be found. 

The analysis of variance for the further tested prop- 
erties is summarized in Table V. Pressure and mag- 
nesium content are significant at the 0.01 level in all 
five tests of mechanical properties. To a much lesser 
extent we can observe a significant importance of 
the interactions between magnesium content and the 
two other factors on the mechanical properties. The 
influence of gas content on the mechanical properties 
is shown as being practically non-significant. 


STUDIES ON DIE CASTING 

The preceding experiments showed that gas con- 
tent has a very small influence on the mechanical 
properties of die-cast test bars. The relatively simple 
form of a test bar with more or less uniform area of 
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cross-section without abrupt changes in wall thickness 
favours a rapid chill. 

Experiments with normal die castings should show 
whether variations in wall thickness could alter the 
effect of gassed metal. 

Some preliminary tests with a smaller piece (over- 
all length 9 cm) shown in Figure 2 resulted in no 
evident difference in porosity between die castings 
from degassed or gassed alloy (type Al-5Si-Mg) . This 
casting was also made on a vertical die casting ma- 
chine as described before. 

To throw some light on the influence of dissolved 
gas on the soundness of the casting a series of hous- 
ings were cast on a die-casting machine with hori- 
zontal cold-chamber. 

Three different qualitative tests were made to 
evaluate the gas content of the molten alloy (Figure 
3). In the pouring test, the alloy was poured into 
a ceramic mold with a small heat conductivity****. 
Gas bubbles, which build-up during cooling in the 
mold, come up to the surface and build there distinct 
raised pin marks. In a turned cross-section of a frac- 
tured test piece the pores can be seen without magni- 
fying. Naturally a test under reduced pressure ex- 
aggerates the difficulties caused by gas. The radio- 
graphs illustrate the most interesting fact that the 
gassed alloy after die casting is certainly not more 
porous than a housing cast from degassed or normal 
metal. The gassed piece even seems to show less poros- 
ity than the others. Photomacrograph of the turned 
sections persuades us to believe that shrinkage is one 
of the important factors causing the mentioned poros- 
ity. Also in this case microstructure of pieces from de- 
gassed and gassed metal shows no significant difference. 

The experiments with die casting were completed 
with parts cast by the reduced back-pressure method. 
Burner covers (alloy: AI-8Si-2Cu) sometimes show 
blisters near the surface of the die castings. Die cast- 
ing was done at temperatures near the liquidus line 
of the alloy. These pieces cast from normal, gassed 
=716°F), 
and it was not possible to notice any remarkable dif- 


and degassed alloy were heated to 380°C 


ference in the tendency to blistering during heat- 
treatment (3 hours at 380°C). 


DISCUSSION AND CONCLUSIONS 

The die-casting process is very complex, and it is 
difficult to give the results of a special experiment 
a general meaning. The most important object of 
the experimental work published in this paper was 
to show whether gas content of the liquid alloy is 
significant to the mechanical properties of the die 
casting. The choice of a vertical die-casting machine 
avoided the unreproducible introduction of air into 





****This method is very simple to carry out and can act as an 
inexpensive field method for controlling the gas content in 
sand- and permanent mold casting. We were informed of 
this method by Mr. Businger, Refonda & Co., Niederglatt, 
Switzerland. 

(Continued on Page 18) 
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the liquid alloy during the motion of the piston in 
the filled cold-chamber. 

The statistical evaluation of the results brings us to 
the conclusion that gas pick-up, i.e. hydrogen content 
of the aluminum alloy, ts not of a significant influence 
on the mechanical properties. This confirms the state- 
ments of experienced die casters. Casting design, in- 
cluding gate and overflow well design and other con- 
structional details of die design, influence the sound- 
ness of castings as much, when not even more as 
hydrogen dissolved in the alloy. This conclusion is 
only entirely valid for the very experiments carried 
out with test bars. 

Preliminary research done with die castings that 
vary in wall thickness shows that porosity in thicker 
sections, which is due to shrinkage effects, is not 
A rough 
calculation makes it clear that the fineness of porosity 


negatively affected by using gassed metal. 


can influence the mechanical properties of the alloys. 
If we assume a gas content of 1°, of the volume of the 
die casting (we determined porosities of 1.3 to 3.3%) 
distributed regularly all over the cross-section in pores 
of 0.1 mm diameter, then the load-bearing area of 
metal in cross-sections will be less than 97°, of the 
area of compact metal. With pores of 0.5 mm diameter 
this figure is< 96% 

We must take into account that the volume of 
the gas-micropores is highly affected by pressure. A 
hydrogen concentration of 0.4 cm3/100gms aluminum 
alloy at standard conditions corresponds approxi- 


mately to 4% void volume at | atm'*, This percentage 
is reduced when pressure becomes higher. At 300 
atm it will be—according to Boyle’s law—only 0.04%. 
As mentioned before, structure of gassed die castings 
can be distinguished from a normal structure, i.e. we 
cannot perceive a disturbing microporosity. 

It is interesting to notice a distinct increase of the 
yield strength by the magnesium addition. The ten- 
sile strength rises to an average of 30.4 kg/mm2 after 
the addition of 0.4% Mg. Without magnesium the 
average tensile strength is found to be 27.9 kg/mm2. 
This results in a 9° improvement of the values for 
the magnesium-free alloy by the magnesium content. 

For the yield strength the figure is 

15.4 kg/mm2 


ee 
11.8 kg/mm2 ~ 1.30, i.e. 30% 


This paper tries to show that the mechanical be- 
havior of aluminum alloy die castings depends more 
on process variables (pressure, die and metal tem- 
perature, etc.) of die casting and die design, compo- 
sition of the alloy, and not on metallurgical treatment 
of the alloy to reduce gas content. 


Table I—Design of Experiments 





Level of Factors 
Combination Gas Content Pressures Magnesium Content 
(1) low low low 
p low high low 
g high low low 
pg high high low 
m low low high 
pm low high high 
gm high low high 
pgm high high high 




















Table II—Results of Testing Mechanical Properties of Die Cast Test Bars (Ten measurements for each combination) 
Yield Strength* Tensile Strength* Elongation** Impact Strength*** Impact Strength*** 
(0.2% offset) (gage length Somm) (Gate Side) (Overflow) 
ke kg % + 100 cm - kg cm - kg 
Combi- Average Standard 
nation — Deviation — - — - 
x 6 x 6 x 6 x 6 x 6 
(1) 367.3 4.8 861.1 21.3 375.4 72.9 219.0 30.7 123.0 17.7 
p 387.5 8.8 893.3 8.8 484.4 41.7 265.5 30.1 203.6 34.2 
g 335.3 13.9 845.4 13.6 417.2 61.7 234.3 22.9 159.2 18.8 
pg 378.9 17.8 879.5 12.1 462.7 51.0 280.5 38.3 200.0 25.3 
m 453.0 14.9 933.0 49.3 326.5 98.6 140.0 25.0 90.8 12.4 
pm 508.5 16.6 973.0 71.8 372.1 111.7 148.9 17.0 129.2 18.0 
gm 456.2 12.7 901.7 36.2 256.1 44.8 120.8 26.0 102.7 21.1 
pgm 499.1 6.9 988.0 14.5 396.6 48.5 143.7 9.2 110.2 11.2 











*The values in the table are loads in kg; to calculate the strength, the values must be divided by Fy (original area of cross-section of the test bar) = 31.17 mm2. 
**To have the true elongation the elastic part of the elongation would have to be subtracted from the elongation indicated by the diagram. 
***The table contains the values of lost energy of the pendulum striker. The area of cross-section of the test bars was about 70 mm2. 


Table I11I—Tensile Strength of Tested Bars 











Average Standard 
Combination Single readings for Pmax [xe] — Deviation 
x 
(1) 872 855 866 843 813 854 871 884 884 869 861.1 21.3 
Pp 901 905 903 894 890 886 894 875 894 891 893.3 8.8 
g 852 843 814 856 858 845 854 855 832 845 845.4 13.6 
pg 903 873 856 883 884 871 883 879 886 877 879.5 12.1 
m 927 923 930 917 814 987 944 934 991 963 933.0 49.3 
pm 1004 981 1010 966 973 995 1013 1007 774 1007 973.0 71.8 
gm 880 894 938 945 841 904 956 889 866 904 901.7 36.2 
pgm 964 1004 997 988 1000 992 962 986 987 1000 988.0 14.5 
{ 6B tensile strength 
+5 Pmax J Pmax Maximum load (Continued on Page 21) 
whet \ Fo original area of cross-section 
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Now, from stock, you can obtain 
longer-lasting steel goosenecks* in 
nominal sleeve sizes for your die 
casting machines. Dodge goosenecks 
are machined and sleeved, ready for 
your use. 

Shown here are just a few of the 
hundreds of Dodge cast steel goose- 
necks we have supplied to industry. 

Select the one that fits your ma- 
chine —then ask us for an eye-open- 
ing quotation! If your gooseneck isn’t 
pictured here, ask. Chances are we’ve 
made it and it’s available. Cast steel 
replacement parts, from pots to 
skimmers, are in stock, too. 

Write us today. We’ll be happy to 
furnish complete details, with- 
out obligation. 


* Users report better than 4-year service life! 


DODGE STEEL COMPANY 
DODGE PRODUCTS DIVISION 
6501 State Road . Philadelphia 35, Pa. 
Phone: DEvonshire 2-2200 
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Up to 900 free cycles per hour... 
500 to 700 casting cycles per hour 


You're looking at the new KUX Model BH200—the 200-ton 
strain gage proven hot chamber die casting machine, which 
will continuously produce vast quantities of hardware 
finish castings with minimum maintenance and down 
time. Automatic operating mechanism permits a 
cycle with a full 10” of die movement and 6” of metal 
injection stroke in 4 seconds. A 6% lb. zinc shot can 
be produced in this heavy duty machine at 1800 PSI 
injection pressure. Sensing safeties retract the die plate 
and prevent recycling of machine if there is flash on 
the die surfaces. 

Incorporated into this machine cycling mechanism 
is a low pressure approach of the moveable die plate, 


KW 


AWOMIA 


IN DIE CASTING MACHINES 


AVAILABLE IN ALL KUX MODELS 












SPECIFICATIONS—MODEL BH-200 
_....200 TONS 
24” x 26" x 5” 

- ABM" x 18%" 
15%" x 15%" 


Locking pressure, strain gage proven 

Die mounting plates = eat 
Die space between tie bar centers-HxV.._ 
Die space clearance between tie bars-HxV.......... 

Tie bar diameter 7 ae 3° 


Die separation stroke —adjustable to ' 10° 








AUTOMATICALLY — CONTINUOUSLY 


flash sensing switches, air jets for cleaning die faces, 
casting sweep arm, and die lubricating unit with 
adjustable interval timing. Also available in cold 
chamber models for casting aluminum with KUX 
““AUTO-FEED” system of vacuum die casting. 

ADDITIONAL FEATURES in the 28 all-new 
strain gage proven KUX models are the revolutionary 
*““VAC-U-DIE” and ‘“‘AUTO-FEED” systems of 
vacuum die casting—motorized die height adjustment 
mechanism—and the patented KUX injection pres- 
sure multiplier for cold chamber models with injec- 
tion pressures up to 36,000 PSI and plunger speeds 
up to 12,000 inches per minute. 


MACHINE CO. (vept. P) 


6725 North Ridge Avenue, Chicago 26, Illinois 


Write for full details of the 28 all-new KUX models illustrated in the latest KUX Die Casting Machine Catalog. 
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Table IV—Statistical Analysis of the Results 
of Tensile Strength Testing. 



























































Sums and Differences (Method of F. Yates) 
(1) 8611 17544 34793 72750 Sum 
p 8933 17249 37957 1926 P 
g 8454 19060 663 — 458 G 3. 
pg 8795 18897 1263 482 PG 
m 9330 322 — 295 3164 M 
pm 9730 341 — 163 600 PM 4) 
gm 9017 400 19 132 GM 
pgm 9880 863 463 444 PGM 
Source Degree 
of of Sum of Squares Mean Square 6 
Variability Freedom 
P 1 19262 = 46368.45** 
80 
, 7 
G 1 —458? = 2622.05 = 
80 z 
“A 
PG | 482? = 2904.05 8. 
80 E 
M I 31642 = 125136.2 ** az 
80 f Ka inl 
PM 600? = 4500.0 2 ‘ = 
- Z iz) wleesesee~ 
GM 1 132? = 217.8 a 
80 5 
PGM l 2 2464.2 2 Figure 1—Test Castings under Reduced Pressure 
80 to control the level of gas content during 
= ———$ the die casting experiments. 
Between the 
combinations 7 184212.75 26316.107 No Die casting experiments 
Between readings oe lto4 7 a et iad Degassin 
within combinations 72 89646.05 1245.084 56 () panies 
Total 79 273858.80 ‘ 7 P Degassing 
i catenseialastenon 8 pg Gassing 
— Mean Square (action or interaction) * - 5 ~—— 
Mean Square (between readings within combinations) 12 mp Degassing 
‘ se . 13 Gassi 
for n; = 1; nz = 72 > ina vie = oo A Linder* 14 m3 Gesien 
15 to 19 further experiments, not included in this study. 
Table V—Analysis of Variance 
: Yield Strength Tensile Strength Elongation Impact Strength Impact Strength 
me (Gate Side) (Overflow) 
Oo —EEE -_ —— — - — 
Variability DF sQ MS SQ MS sQ MS SQ MS so MS 
P 1 32886.05** 46368.45** 145010.45** 19375.31** 34986.61** 
G 1 2737.8** 2622.05 832.05 43.51 812.81 
PG 1 145.8. 2904.05 1232.45 234.61 6248.11** 
M 1 250656.05** 125136.2 ** 188568.20** 248533.51** 79948.01 ** 
PM 1 1496.45** 4500.0 1248.20 4636.01* 7125.31°* 
GM 1 1479.2 °° 217.8 5445.0 3740.11* 1970.11* 
PGM | 1 1620.0 ** 2464.2 31363.2 * 255.61 99.01 
betw. readings 
within 72 11898.60 165.26 89646.05 1245.08 360157.2 5002.18 49661.70 689.75 31738.90 440.81 
combinations 
| Total 79 302919.95 273858.8 733856.75 326480.39 ~ 162928.89 
jbetw. readings) 
Fo.o5.MS within f 657.73 4955.43 19968.69 2745.19 1754.46 
combinations ! 
betw. readings 
Fo.o..MS J within i 1155.15 8703.11 34965.26 4821.32 3081.32 
| combinations f 
for n, = 1 nz = 72 Fo.05 = 3.98 
Fo.o1 = 6.99 (Continued on Page 23) 
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every surface—die quality... | 


because DENSIFIED NU-DIE V is more 
uniform throughout the cross section 


Anew Crucible process-DENSIFYING-sets NU-DIEV® 
apart from other H13 steels. Densifying benefits you in 
four major ways: 1. It permits you to use larger sections 
with greater assurance of sound centers. 2. It enables you 
to produce dies with even better finishes. 3. It makes your 
dies less susceptible to washing and cracking. 4. It also 
speeds deliveries of your die blocks because NU-DIE V 
now eliminates the need to specify individual forgings. 


The DENSIFYING process, developed by Crucible, involves 
more than the normal consideration of steel analyses and 


amount of reduction. It includes careful appraisals of 
ingot size and shape, processing temperature control, 
and special methods of reduction. Only Crucible success- 
fully combines all these techniques to produce this more 
uniformly dense Type H13 steel. 


For more information on DENSIFIED NU-DIE V or 
CSM 2 die steels, call your local Crucible steel center. 


Crucible Steel Company of America, Four Gateway Cen- 
ter, P. O. Box 88, Pittsburgh 30, Pennsylvania. 


CRUCIBLE | STEEL COMPANY OF AMERICA 


CIRCLE 13 READERS SERVICE CARD 
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LNFLUENCE OF GAS CONTENT PRESIDENT’S REPORT 

(Continued from Page 21) (Continued from Page 8) 

product lines used by the industry. Attendance at these 
affairs will be prompted vigorously, not only among 
die casters, but also among the product designers who 
finally make the decision for or against incorporation 
of die cast parts in consumer products. This latter 
group has tremendous influence in determining where 
and how die castings are used—we propose to do our 
best to educate the product designer to the advantages 
of die cast design. 

The Die Casting Engineer is now published every 
other month. As soon as new member circulation and 
advertiser patronage can be built up high enough, the 
magazine will be issued monthly. As revenues permit, 





technical article content will be increased, as will othe 


Figure 2—Aluminum Die Casting and Alloy Samples departments bringing up-to-date news of the industry 


solidified under reduced pressure. to the reader. 
1. low gas content 


2. high gas content Other activities such as determination of equipment 


standards will be pursued with enthusiasm. We plan 
introduction of educational programs and _ research 





projects to explore some of the fundamental aspects of 
the process just as soon as adequate funds are avail- 
able. Another tour of Society members, larger than 
the first, will be organized to visit European die cast- 
ing plants and attend the Fourth International Pres- 
sure Die Casting Conference to be held in 1963 at 
Munich, West Germany. 
The Society is poised and ready to “soar” with the 
‘60s. Within the current decade individual member- 
ship should triple to 3,000, chapters should at least 
double in number to 20 or more. Given the support 
of all segments of the industry, the Society will ade- 
quately fulfill its responsibilities towards die casters 
nationally by helping them acquire the knowledge 
needed to meet the challenge of the ’60s. 
BOUND BOOKS OF 1960 CONGRESS 
PAPERS NOW AVAILABLE 
Bound volumes of the 30 technical papers presented at the 
First National Die Casting Congress held in Detroit November 
8 to 11, 1960 have now been mailed to all those who registered 
for the Congress as well as to authors and moderators 
Do you have your copy of this useful reference? The Society 
has run a limited over-printing of the book, which is available 
for immediate delivery for $10.00, postage paid. Use the coupon 
below for ordering 
Figure 3—Qualitative Test of Gas Content 
A Normal alloy (Al -8 Si-2 Cu) P : - - 
B Degassed alloy Society of Die Casting Engineers, Inc. 
C Artificially gassed alloy 19382 James Couzens Highway 
1. Pouring test : Detroit 35, Michigan 
2. Fractured surface of test piece 
3. Turned surface to make visible gas porosity Gentlemen: Please deliver at once volumes of the 1960 National 
4. Porotec sample Die Casting Congress technical papers for which I include my 
5. Surface of porotec sample 
‘ remittance as follows volumes @ $10.00, total $ 
REFERENCES 
‘References may be obtained from the Society of Die Casting (Signed) 
Engineers 
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Chapter News 


Te die casting clinic sponsored by SDCE Cleve- 
land Chapter at Hotel Carter, Cleveland, Ohio on 
April 19, was declared by Chapter officers an im- 
portant success from the standpoint of both exhibitor 
and visitor. The affair, designed to assist users of die 
castings and designers of components learn how the 
supplier can be of help in the technical area, attracted 
a stream of over 200 purchasing agents, manufacturing 
executives, engineers and guests from locations as far 
as 300 miles from Cleveland. 

The eleven suppliers of die castings who carried dis- 
plays of raw and semi-finished castings as well as com- 
pletely assembled products incorporating die castings 
as major components were: Conneaut Die Casting Co., 
Conneaut, Ohio; Die Cast Products Corp., Cleveland, 
Ohio; Halex Die Casting Co., Cleveland; Ray Lewis 
& Sons, Inc., Marysville, Ohio; Laco Die Casting Co., 
Cleveland; Nelmor Mfg. Co., Euclid, Ohio; Tool Die 
Engineering Co., Cleveland; Westinghouse Electric 
Co., Cleveland; White Industries Inc., Cleveland; Wise 
Die Casting Co., Rochester, New York; Yoder Indus- 
tries Corp., Dayton, Ohio. 

This first SDCE-sponsored clinic has demonstrated 
the worth of the idea in stimulating new thinking at 
the point of application, and should encourage repe- 
tition of the activity in other Chapter areas. 


WESTERN MICHIGAN 


The April meeting held at the Southern Res- 

taurant in Grand Rapids was a real success 
with over 100 die casters and guests present from 
Benton Harbor, St. Joseph, Kalamazoo, Big Rapids, 
Holland, Lake Odessa, Grand Rapids, and Detroit. 
Bob Carroll, Ternstedt Division of General Motors in 
Flint, showed their color film on the training of die 
casting foremen. It is an excellent film and was ex- 
tremely well received. 

—Carl Neuendorf, Chapter Correspondent 


TOLEDO 
The Toledo chapter of SDCE has been favored 

4. recently with extremely fine programs. At the 
March meeting Jim Kelly of Die Casters’ Services, Inc., 
was again the guest speaker. His December talk was 
so well received that he was asked to return to com- 
plete his enlightening discussion. 

At the April meeting Crucible Steel Company of 
America provided their interesting and informative 
movie “Manufacturing Steel from Ore to Finished 
Product.” 

In May the chapter will see the movie “Gating,” 
prepared by the G. M. Technical Center and offered 
by the Brown-Lipe-Chapin Division of General Mo- 


tors. 
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Our chapter was highly commended for its display 
during “Die Casting Engineers Week” in Toledo to 
which area die casters contributed. 

—Robert Allen, Chapter Correspondent 


CHICAGO 


The chapter is planning its annual Golf Out- 

5 ing scheduled to be held on June 29 at the 

Glendale Country Club. Other chapter members are 

invited to plan their schedules so they may attend and 

have a part in the festivities, which will feature prizes 
and an out-door bar-b-que. 


—Marton Vormann, President 


CLEVELAND 


The March meeting of the Cleveland chapter 

was held at Harry Mamolens Restaurant. A rec- 
ord turnout of over 75 members and guests saw the 
film offered by the Brown-Lipe-Chapin Division of 
General Motors on the utilization of quartz dies in 
the actual filling pattern during injection. In addition, 
films taken during the European tour of last May were 
shown. Credit for arranging the program goes to Mr. 
L. Pearch and Harry Cagin. 

We would like to publicly thank all who attended 
and exhibited at the Cleveland die casting clinic on 
April 19 for it was through your efforts and attendance 
that the show was a great success. 

Mr. J. B. Kelley, prominent 
member of Cleveland Chapter 
and well known in die casting 
circles for his interest in lectur- 
ing on technical services, has re- 
cently formed his own company, 
Die Casters’ Services, Inc. to 





manufacture goosenecks, plung- 





J. B. Kelley 
used by die casters. Headquarters are at 2012 West 
25th Street, Cleveland. 

The next meeting will be held on May 16, again at 
Mamolens Restaurant, at 6:00 p.m. The guest speaker 
will be Tom Lester, Lester Casting, Inc., Bedford, 
Ohio. His topic: “Gating and Venting of Dies.” 

—E. J. Hinkel, Secretary 


ers and other replacement items 


NEW YORK 
7 Mr. G. L. Wereley of the New Jersey Zinc Com- 
pany was the guest speaker at the March meet- 
ing held at the Governor Clinton Hotel in New York. 
His interesting talk covered the development and in- 
troduction of the Zamak alloys. The properties of 
Zamak 7, methods of production of the alloy, recom- 
mended usage, alloying elements and effects of Zinc 
purity were discussed fully. An unusually active ques- 
tion and answer period followed. 


—John G. Thomas, Chapter Correspondent 
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HARDENED H-13 —————» — 
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| EE eae WATER LINES 


2 LEADER PINS — — —— | 
i =. UNDER GATES 


WATER COOLED 
NOZZLE & SPREADER —————— — — — — — —_ —_— 
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HARDENED H-13 mem i i amy meee Ol ee ROUND KEYS 


— EJECTOR PINS UNDER ALL RUNNERS 
SUPPORT PILLARS ————-— — — ——___ _____ 4 


SLEEVE EJECTOR & _ 
SUPPORT PILLAR AREA\ 


irae HARDENED RAILS 


— - POSITIVE RETURN 


><—— —— PROVISION FOR MECHANICAL LINK 
OR HAND EJECTION 





HELICOIS 
e Accelerated Ejection 
For Automatic 
“i «EQUALIZER 
MECHANISM Die Casting 
® Equalizer Mechanism Eliminates ® Methods of Ejection: 
Ejector Plate “Wracking” A. BUMPER BARS 
B. HYDRAULIC 
® Can Be Furnished With Modifications To C. MECHANICAL LINK 
Suit Special Requirements D. AUXILIARY HYDRAULIC CYL. 
E. SELF CONTAINED HYDRAULIC CYL. 


® Suitable For Units With Core Pulls in 
Three Directions ® Provision For Sleeve Ejectors 


® Will Operate In All Standard Machines 


Eyterling D etroit (4ompany 


261 EAST GOLDENGATE © DETROIT 3, MICHIGAN « FO 6-3500 
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Don’t press your luck... use Die Slick! 


Die casters everywhere use Die Slick and Plunger- 
Slick compounds because they work—on easy as well 
as difficult jobs—on aluminum, zinc, magnesium, brass 
and lead. New 600 Series Die Slick compounds are 
providing the ultimate in release properties, without 
buildup on the die, in zinc and aluminum casting. No. 
9-X Die Slick continues to set new records for dilution 
economy (to 20 parts water on some zinc jobs). No. 
625 ready mix for zinc is earning wide and enthusiastic 
users in production shops. Plunger-Slick No. 41 stays 
on the plunger instead of on the floor, to cut plunger 
lubricant bills by % or 2g. So why make your own? 

Whether you are a methods engineer or a foreman we 
invite you to send for the Die Slick Data File today. 


Die Slick & Plunger-Slick are registered trademarks of G. W. Smith & Sons, Inc. 


for 20 yearo- a oe» @ OS &e Se 2 OD 


DIE SLICK 


G. W. SMITH & SONS, 
DAYTON 32, OHIO 


1703 SPAULDING ROAD, 


INC., 
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SDCE SUPPORTING 
COMPANY MEMBERS 





SUSTAINING MEMBERS 


American Mold Engineering Co. 

Atols Tool & Mold Corp. 

Cast-Master, Incorporated 

Chrysler Casting Plant, Chrysler Corporation 

Clinton Engines Corp. 

Congress Die Casting Division, The Tann Corp. 

Crucible Steel Company of America 

Cuyahoga Industries 

Double A Products Company 

J. R. Elkins, Inc. 

Metal Castings & Cold Forming Division, 
General Motors Corporation 

Process Development Section, 
General Motors Corporation 

Kux Machine Co. 

Latrobe Steel Company 

Lester Engineering Co. 

Michigan Standard Alloys, Inc. 

Permanent Mold Die Co., Inc. 

Reed-Prentice Division, Package Machinery Co. 


Universal Die Casting Division, ' 
Hoover Ball & Bearing Co. 


COMPANY MEMBERS 


Alignment Engineering Co. 

All State Industries, Inc. 

Aluminum Die Cast Foundries, Inc. 
Atlantic Chemicals & Metals Co. 
Aluminum Die Cast Foundries, Inc. 
B & K Tool Co. 

B & T Machinery Company 

Briggs & Stratton Corp. 

Central Die Casting & Mfg. Co., Inc. 
Crucible Steel Company of America 
Dodge Steel Company 

Donald Carrol Metals, Inc. 

H. Cohn & Sons 

Columbia Engineering Co. 

Conneaut Die Casting Co. 

Detroit Mold Engineering Co. 

Disdie Steel, Incorporated 

Dominion Die Casting Ltd. 

Dort Manufacturing Co. 

Formax Mfg. Corp. 

Johnson Motors, Outboard Marine Div. 
Gasser Engineering Co. 

Girard Mfg. Company 

Grand Rapids Die Casting Co. 
Grand Mfg. & Steel Corp. 

Hall Steel Co. 

Hamilton Broach & Gage Company 
Henning Bros. & Smith, Inc. 

Holland Die Casting Co., Inc. 

E. F. Houghton & Co. 

Interstate Engineering Corporation dePuerto Rico 
Irrigation Equipment Co., Inc. 

Lake Erie Engineering Co. 

R. Lavin & Sons, Inc. 

Lindberg Engineering Co. 

Lindberg Steel Treating Co. 

Martin Grinding & Machine Works, Inc. 
North American Smelting Company ¢ 
Northern Tool & Die Co. 

Prospect Die & Mold, Inc. 

Quad-City Die Casting Co. 

Rapid Die & Engineering, Inc. 

Roth Smelting Company 

Frederic B. Stevens, Inc. 

Universal Cyclops Steel Corp. 
Hawthorne Works, Western Electric Co. 
Wabash Smelting Inc. 

Western Electric Co., Inc. (Baltimore) 
Western Electric (Chicago) 

Wico Electric Co. 

Charles Zapf & Co. 
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ALLOY CONTROL 
FOR ZINC 
DIE CASTINGS 


INC alloys for die castings were developed largely 
in the 1920's and the early 1930's. Since that 
time, their use has expanded at a remarkably steady 
rate. In the earlier days of market development, sub- 
stantial efforts were made, via extensive sales engineer- 
ing service programs, to assist the die casters into an 
understanding of the needs for process control, with 
emphasis on the chemistry of the alloys—and with 
substantial success. However, the die-casting industry 
has grown so much, and the consumption of zinc 
within it has now reached such proportions, that the 
fundamentals of alloy control should be restated. At- 
trition through death and retirement of early die 
casters, plus market expansion—both since the 1930's— 
have caused great changes in personnel throughout 
the industry. There are many men in responsible 
positions throughout the die-casting industry today 
who have not learned of the need for chemical con- 
trol of zinc die castings from a zinc industry point of 
view. Unfortunately, many of the relative newcomers 
are dependent on second hand information or casual 
and sometimes questionable contact with the litera- 
ture, for their knowledge of what is involved and 
what safeguards are needed. 

In the very early days of die casting with zinc, 
there was small knowledge of the importance of alloy 
chemistry. As a result, many zinc alloys were used and 
additions of all sorts were frequently made at the 
whim of the die caster, who threw into the pot what- 
ever he felt would help. Die-cast parts failed to per- 
form due to growth, distortion and cracking. 

In the late ‘20s and early '30s, the importance of 
alloy control became understood, and today’s high 





Mr. J. L. Kimberley, executive vice president of the American 
Zinc Institute, has been engaged in the metallurgical field in 
arious capacities, including laboratory, production control, sales 
engineering, and sales management. Mr. Ernest W. Horvick, 
narket development engineer of the American Zinc Institute, 
ias also been associated in technical, supervisory, and marketing 
apacities. 
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purity alloys were developed. The commercial avail- 
ability of 99.99% pure zinc made the improvement 
both possible and practical. In spite of superior 
knowledge and the availability of proper materials, 
the early mistakes and misunderstandings needed a 
great deal of undoing. A study of zinc die casting fail- 
ures for all reasons in the late 1930's still showed that 
2/3 or more resulted from impure alloy. 

Great improvements have been made, and today, 
failures due to poor alloy are rare. Nevertheless, the 
threat is ever present and misunderstandings persist. 

Personal experiences in very recent times include 
vivid examples: 

A development engineer in a major corporation was 
of the impression that it was inevitable for zinc die 
castings to become brittle in two or three years. It 
developed on exploration, that his personal contacts 
with the product had involved the preparation of 
sample die castings from materials assembled by 
“sweeping the floor” in a model shop. Another ex- 
ample involved the purchasing department of a major 
corporation engaged in die casting where there was 
no reluctance whatever to purchase alloy ingot of 
doubtful origin for the sake of a saving less than 1¢ 
per pound, and certainly without an awareness of 
the risk incurred. The application of zinc to die cast- 
ing is so basically sound that it should not be de- 
pendent on the false economies which are suggested 
by the instances mentioned. 

It is important to eliminate such questionable prac- 
tices, and to use vigorous chemical control, if proper 
die castings are to be manufactured. 

The American Bureau of Metal Statistics reports 
the following on the use of metals by the die-casting 
industry of the United States during recent years 
(Table 1). 

TABLE | 


DIE CASTINGS 1956 1957 1958 1959 


Aluminum (tons shipped) 188,115 186,793 146,300 182,412 


Zinc base Alloy 

(*tons slab consumed) 360,507 376,039 316,830 370,350 
Brass (**tons consumed) 1,650 6,750 
Magnesium (**tons consumed) 1,800 2,400 


*Includes small amounts used for stamping dies also slush and 
sand castings, e.g., 5,278 tons in 1959 total for such categories 


**American Die Casting Institute. 

Table 2 gives basic comparisons of die casting 
properties. (Note: The data on “Delrin” is in- 
cluded for general information on a new plastic being 
offered in competition with metal die castings.) 

Cost and production factors which favor zinc alloy 
over other metals include: 


Low metal cost. 


Low melting point and casting temperature range 
—low fuel cost and low maintenance. 


Slow rate of attack by molten metal on dies and 
machines. 


High speed production—hot chamber process. 


(Continued on Page 28) 
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ALLOY CONTROL (Continued from Page 27) 
TABLE 2 
ZINC ALUMINUM* 
PHYSICAL PROPERTIES AND ASTM AC40A (XXITD) ASTM SC84B 
CHARACTERISTICS ZAMAK 8 (SAE) 308 DELRIN** 
Specific Gravity 6.6 2.72 1.425 
Melting Point 728°! 1100 approx 347°F 
Coeff. Linear Expansion I 1.52x 10 12x 10 t5x 10 
Tensile Strength—Room Temp.—As Cast $1,000 psi 13,000 psi 10,000 psi 
After 10 yrs. aging 35,000 psi ben 
Elongation—2”—Room Temp.—As Cast 10°% 27 15% 
After 10 yrs. aging 16°, ; 
Izod Impact—Room Temp 1.4 ft. Ibs./in 
Charpy Impact—Room Temp.—<As Cast 13 ft. Ibs 3.2 ft. Ibs 
\fter 10 yrs. aging tl ft. Ibs ; or 
Compression Strength 60,000 psi 5,200 psi (1°, Def.) 
Shear Strength 31,000 psi 28,000 psi 9,510 psi 
*Properties and constants from authoritative sources 
**From DuPont Handbook A4476 (107 pgs.) 
TABLE 3 
ASTM B6 ASTM B240-571 ASTM B&86-571 
Slab Zinc Zinc-base Ingots Zinc Alloy 
Special High Grade for Die Castings Die Castings 
| FOR DIE CASTING AGAOA ACAIA AGAOA ACAIA 
ALLOYS ‘ 
Copper ‘ 0.10 max 0.75 to 1.25 0.25 max 0.75 to 1.25 
\luminum $9to 43 $5 to 43 
Magnesium ©; 0.03 to 0.06 0.08 to 0.08 
Iron Max. % 0.005* 0.075 0.100 
Lead Max. ©, 0.005* 0.005 0.007 
Cadmium Max. % 0.004* 0.004 0.005 
Tin Max. % 0.002 0.002 0.005 
Zinc ©; Remainder Remaindet Remaindei 


*Sum of Pb, Fe, Cd 0.010% Max 


(Continued on Page 29 
NOTE: Significant footnotes have been eliminated from this tabulation ontinued on Page } 
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HIGHEST QUALITY ZAMAK ALLOYS 
from Metropolitan Metal Company 
assures you better castings, fewer rejects, greater 
productivity every time. Metropolitan's staff of 
expert die-casting engi s are available to assist you with your 
technical problems. For more information, please write or call . . . 


















‘| METROPOLITAN METAL CO. 


17385 Ryan Road Detroit 12, Mich. =— Tel: FOrest 6-4443 
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ALLOY CONTROL (Continued from Page 28) 

Reproducibility of fine detail. 

Flexibility in design considerations—size of castings 

is dependent on machine capacity—thin or thick 

sections separately and adjacently are entirely feas- 
ible. 

Flexibility in finishing—relative simplicity in electro- 

plating as well as adaptability to a wide variety of 

chemical surface treatments. 

Dimensional stability of a high order. 

General product and property permanence. 

The facts showing the volume in which zinc die 
castings are used and the table of physical properties 
well illustrate the basic soundness of the material's 
position in our industry. In order to produce attrac- 
tive, sound, and long-lived castings, many factors are 
important. Basic die design (including proper ar- 
rangements for gating and venting) , casting tempera- 
ture, die temperature, cycle speed, die lubrication, die 
steels—all must be properly conceived, arranged, and 
executed. Much work has been done in these important 
areas and great good has been accomplished. Further 
advances can be anticipated. 

WHAT MUST BE CONTROLLED 

Zinc die-casting alloys are highly sensitive to varia- 
tions in chemical composition. It is the purpose of 
this paper to expand your awareness of this fact and 
to indicate, not only the facts of what happens when 
proper alloy control is disregarded, but also to sug- 
gest ways and means for preventing the problems 
which will inevitably develop if alloy chemistry ts 
discounted. Unless the control of alloy composition is 
properly established and administered, all other con- 
trols and safeguards may well prove to be of secondary 
importance. Neither control of dies nor die tempera- 
ture, die release agents, nor any other phase of proc- 
essing, can compensate for the use of an improper 
alloy. Fortunately, the ranges of composition—both as 
to added elements and impurities—are sufhciently 
broad as to require only reasonable sound shop prac 
tices, and care. While the costs of alloy control are 
real and must be considered, they are not major. The 
important hurdle is passed when the need is fully un- 
derstood, and sound practices have been introduced 
with suitable provisions .for their consistent observ- 
ance. Good housekeeping is a primary essential. It is 
my conviction that a sound and well executed plan 
for control plus good housekeeping will bring re- 
lated beriefits of more than enough economic value 
to offset the minor additional costs of controlling the 
material to be melted and insuring the continuance 
of its quality through the molten stages and into 
the finished castings. 

ASTM Specifications B6—Slab Zinc, B240—Alloy 
Ingot, and B86 — Die Castings, define the chemical 
requirements of zinc or zinc material from which die 
castings must basically be made, and of the final 
product. Table 3 lists their chemical limits. 


(Continued on Page 30) 
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CLIFFORD-ROCKWELL COMPANY 
METAL FINISHING MATERIALS 


19362 JAMES COUZENS HWY. 
DETROIT 35, MICHIGAN 


Diamond 1-6360 


COMPOSITION MATERIALS CO., INC. 
Crushed walnut shells, corn cobs, high grade 
sawdust and leather fibers for blasting, tumbling, 
metal finishing. 


WARREN SALES CO. 
Producers of the finest mounted points and wheels 
for deburring and die barbering. 


HERMES ABRASIVES DIVISION 

United Mineral & Chemical Corp. 

A complete line of belts, sheets, rolls and discs on 
cloth, paper and fiber backings. 


AUTO-DIESEL PISTON RING CO. 

Plunger rings in stainless steel, hard steel, and 
cast iron in any size. Rings of steel and beryllium 
copper for cold chamber tips. 


GROBET FILE COMPANY OF AMERICA 
Swiss files for die makers made to precision 
standards here in the U. S. 
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ELIMINATE 


UP TO 80% 


OF COSTLY BUFFING 
OF PIECE PARTS 


Eliminate Distortion of Detail 
Get Faster Production, Finer Quality 


Have Your 
Dies Super-Finished 
By Micron Specialties Company 
*Used by leading die casting producers 
Send prints or piece parts for quotation 


———Make It Better with MICRON——— 


MICRON SPECIALTIES COMPANY 
Super Finishing of Molds and Dies 
4551 Diversey e¢ Chicago 39, Illinois 


Complete line of polishing supplies 
—diamond compounds 
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DIE CAST 
CORPORATION 


COMPLETE FACILITIES 
e DIE CASTING 


Zinc—Aluminum 


e CHROME PLATING 
Single—Dual Nickel 


e MACHINING 
e ASSEMBLY 


Write for Srochure: 


“The Story Behind W olverine” 


13700 MT. ELLIOTT Dg,C Phone 
DETROIT 12, FOrest 
MICHIGAN 6-9675 
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Rebuilt, Guaranteed 


DIE CASTING MACHINES 
for sale 


2—LESTER HP-3 600 ton Aluminum, 1951 

1—LESTER HP-3 600 ton Zinc, 1950 

3—LESTER HP-1C 225 ton Aluminum 1956, like new. Used one year. 
1—CLEVELAND 400 ton Aluminum 1952 
2—Reed-Prentice +1'2 225 ton Alum. 1949 und 1956 
2—Reed-Prentice +112 225 ton Zinc 1950 

1—B&T 400 ton, 1954, Zinc 

2—Kux BH-18 Zinc 350 ton 1949 

2—Kux BH-30 350 ton Zinc, 1949 

1—Lake Erie 350 ton Zinc, All hydraulic 1954 
1—Lake Erie 225 ton Zinc 1954. 


These machines have all been carefully rebuilt and are guaranteed 
during 30 days of actual operation in customers’ plants. 

We have at present a large stock in addition to the above, in sizes 
from 15 ton to 750 ton. Please let us know your needs. 


Ajax and Lindberg Electric Furnaces from 20 KW. to 125 KW. Gas 
fired Furnaces (Pot and reverberatories) in many sizes in stock, 
or built to suit. 


Our rebuilt and modernized machines and furnaces will give new 
performance at less than half of new cost. 


Part financing arranged if desired. 


DIECASTERS’ EQUIPMENT DIVISION 
MAGNESIUM INDUSTRIES, INC. 


1313 Kalamazoo St. 


South Haven, Mich. Tel. 1163. (Evenings 674) 
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ALLOY CONTROL 
(Continued from Page 29) 


The purposes for the alloying elements, particularly, 
aluminum and magnesium and the actual influences 
of the impurities listed, (referring to Specification 
B86 for Castings as shown in the last column) are 
reviewed in the following paragraphs. 

ALUMINUM 
(3.5 to 4.3%) 

Aluminum is the essential ingredient added to zinc 
for die casting and serves to strengthen the alloy and 
to minimize the attack of the molten metal on the 
iron and steel in the casting system and machines. 
Aluminum adds substantially to the fluidity of the 
molten metal and improves its castability. 

Aluminum contents below the minimum Specifi- 
cation level would have an adverse influence on the 
benefits described and are certainly to be avoided. In 
the case of really low aluminum, (on the order of 
2°) not only would there be danger of attack by the 
molten zinc on the dies and machinery, but there 
would also be real difficulty in proper filling of die 
cavities involving thin walls or complicated shapes. 

High aluminum (over 4.3%, the Specification max- 
imum) has a seriously adverse influence on impact 
strength, and castings produced from such material 
are brittle. The zinc-aluminum-alloy system results in 
structures which are 100 per cent eutectic at about 5 
per cent aluminum content. This eutectic alloy is 
exceedingly britthe and must be avoided. 

MAGNESIUM 
(0.03 to 0.08°%) 

Magnesium must be added, but must be controlled 
carefully, ideally, it should be held in the lower half 
of its permissible range, i.e., from 0.03 to 0.06%. 

As magnesium approaches the 0.08°, max. per- 
mitted by the Specification, it will promote sensitivity 
to cracking while hot and, as a result, many parts 
being produced may fracture while in the die, prior 
to ejection. Alloys of yet higher magnesium contents 
are brittle at room temperature. 

COPPER 
(0.25%, max. and/or 0.75 to 1.25%) 

Copper helps to minimize the effects of undesirable 
impurities and promotes hardness and strength to a 
relatively small extent. There is strong evidence that 
the alloys containing more than 1.25% are not as 
dimensionally stable as those containing less than 
the permitted maximum. Such high copper contents 
also promote aging with a serious loss of ductility. 
Actually, consideration is being given in the ASTM 
and in the American Die Casting Institute to the 
elimination of the separate specification for the alloy 
which contains 0.75 to 1.25% copper. Perhaps, this 
question will be resolved with the use of one speci- 
fication alloy having a maximum copper content such 
as 1.25%, with the individual purchase order or con- 
tract to control the element for that specific order 
(on arrangement between purchaser and supplier) . 


(Continued on Page 32) 
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ALLOY CONTROL 
Continued from Page 30) 
IRON 
(0.100°,, max.) 

Iron has no detrimental effect on the properties of 
zinc alloys in amounts which would be encountered 
reasonably. It is to be noted that the Specification 
recognizes that there will be some pickup in melting 
cycles. Such iron as may exist, over about 0.02%, will 
tend to concentrate in the surface drosses—therefore, 
a good skimming practice is important if objection- 
able inclusions in the die castings are to be avoided. 
In extreme cases, iron-rich particles which have been 
entrapped may lead to machining difficulties. 

LEAD-CADMIUM-TIN 
(0.007, 0.005 and 0.005° 
Lead, cadmium and tin are the damaging elements 


max. respectively) 


which are commonly encountered as impurities but 
whose influences are well controlled (so long as held 
within Specification) by the presence of suitable 
amounts of magnesium. If they exist in percentages 
significantly above the Specification limit, they will 
promote hot shortness in the die and contribute 
through intergranular corrosion to the loss of dimen- 
sional stability and even to cracking in service. 

NICKEL-CHROMIUM-SILICON-MANGANESE 

(0.02, 0.02, 0.035, and about 0.5°% respectively) 

Nickel and chromium may be encountered as a 
result of the practice of remelting plated castings. 
Silicon and manganese may be introduced through 
the use of aluminum hardeners containing them. 
ASTM B86 and B240 have the following to say con- 
cerning these elements. 

“Zinc alloy die castings may contain nickel, 
chromium, silicon, and manganese in amounts up 
to their solubility (0.02, 0.02, 0.035, and about 0.5 
per cent respectively) at the freezing temperature. 
No harmful effects have ever been noted due to 
the presence of these elements in these concentra- 
tions and, therefore, analyses are not required for 
these elements.” 

It should be well understood now and remembered 


later that the production of excellent looking zinc 
die castings is no insurance that they will perform 





well. Furthermore, don’t overlook the fact that while 
the mechanical properties of impure materials “as 
cast” may be on Specification, this fact is no insurance 
against trouble later, for the injurious influence of im- 
purities may not be evident until a substantial time 
after the finished parts are in service. 


WHY CONTROL IS NECESSARY 

It may be helpful to consider the mechanisms which 
are involved when lead, tin and cadmium are pres- 
ent in amounts at or above Specification limits and 
without magnesium. It is notable that these elements 
have the following common characteristics: 

a) They are all high density metals with low 
melting points and low hardness. 

b) They have an extremely low solid solubility 
in zine. 

c) They form very low melting eutectics with 
zinc which, from the laws of physical metallurgy, 
having the lowest melting temperature of all alloy 
phases present, and therefore freezing last, inevit- 
ably solidify in the grain boundaries. (Note: It is 
interesting to add that Indium, Thallium, Bis- 
muth and Mercury have the same common char- 
acteristics and would act similarly if encountered 
in zinc die castings. Fortunately, they are not; 
however, British Specifications for zinc die castings 
do include Indium and Thallium as elements to 
be kept out.) 

With the system we are now discussing, namely— 
zinc with aluminum, interlaced with a fine network 
of grain boundaries of another composition—it is 
apparent that the situation is ripe for the activation 
of a large number of electrochemically active cells 
when the surface is wetted. Observation proves be- 
yond a question of doubt that the main mass of 
zinc with aluminum is less noble than the grain 
boundaries when they are rich in impurities. Inter- 
crystalline corrosion takes place in the zinc immedi- 
ately adjacent to the grain boundaries, and in the 
presence of moisture, with the zinc dissolving in its 
efforts to protect the more noble lead, tin or cadmium. 

The primary role of magnesium, which also joins 


(Continued on Page 33) 
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ALLOY CONTROL 

Continued from Page 32) 

with the eutectics at the grain boundaries in these 
alloys, is to alter the electropotential relationships 
between the grain boundaries and the main mass of 
the die casting. 

Inter-crystalline corrosion of zinc die castings does 
occur when magnesium is lacking or impurities are 
too high. It is therefore essential to keep lead, tin 
and cadmium within the Specification limits. 

A standard test’ for susceptibility to this form of 
deterioration is exposure of the zinc die casting to 
95°C (203°F) for ten days. Figure ] well 


illustrates what happens to an impure die casting in 


steam at 


this test as compared to the complete ability of a 
good die casting to withtand it. The impure casting, 
because of intercrystalline corrosion, snapped sharply 
after no more than two or three degrees of axial de- 
formation. The good specimen could be bent upon 
itself. The accelerated test in the steam chest is a 
convenient means for checking the tendency and for 


demonstration. 








FIGURE I. 


BEND TEST—inpure zinc die casting—above. 
BENT TEST—pure zinc die casting—below. 
Each after 10 days in steam at 95° C. 


HOW CONTROLS CAN BE ARRANGED AND 

WHAT THEY SHOULD INCLUDE 

To our knowledge, there is no U.S. zinc producer 
who is also a die caster. Certainly, the American Zinc 
Institute does not operate die-casting machines, and 
it would be presumptuous of the authors to spell out 
rigid rules and regulations as to how the die casters 
shall conduct their day-to-day business of producing 





good die castings. There are, however, some obvious 
facts which all should consider. In many cases, they 
have been overlooked. 


are so obvious that they may 


In any event, it should serve a useful purpose to 
have a list of general recommendations. To a signifi- 
cant extent and, particularly where detailed sugges- 
tions are offered, we are quoting recognized authori- 
ties. 

Adherence to the following general procedures and 
details will insure the production of zinc alloy die 
castings which will not be subject to the consequence 
of inferior service life because of the lack of chemical 


control. 


1) Develop and use only those sources of supply 
for metals in which you can have permanent con- 
fidence. Do not be automatically attracted to “cut 
price” offers. 

2) Keep your plant housekeeping at the highest 
possible levels of efficiency. The contamination of 
metal baths can come from so many types of accidents, 
that it is impossible to define them. Use scrap barrels 
—mark them plainly. Keep the floors swept. Cover the 
pots if electricians are working overhead. Take every 
step you possibly can to insure that nothing gets into 
the alloy pot either at central melting or at the ma- 
chines which are not planned to be there. 

3) If you use alloy ingot, consult with your sources 
concerning proper sweetening practices. 

1) If you make your own alloy, develop sound 
practices for blending, and make your cycle time— 
melting and alloying to casting—as uniform as prac- 
tical. Arrange for systematic and controlled sweeten- 
ing practices. Be sure that the ingredients you add are 
“on Specification.” Equip your plant to weigh 
charges carefully—scales sensitive to 4 oz. for hardener 
or \% lb. for weighing zinc are none too good. 

If you don’t use induction melting, stirrers with 
multiblade propellers often help the solution of alloy- 
ing constituents and insure adequate mixing. 

5) When possible, melt centrally and convey uni- 
form molten metal in accordance with your handling 
facilities to the casting machines. Central melting 


(Continued on Page 34) 
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INDUSTRIAL PROCESSING FURNACES 
. since 1928 


THE PERFECT PAIR 
FOR DIE CASTING 


A Kozma Melting and Holding Furnace, in 
combination with the revolutionary, new 
Kozma Automatic Ladle, delivers highest 
at lowest possible cost. 





quality metal... 


Kozma Model RSHCH-600G 
Melting and Holding Furnace 





Exclusive Kozma “Pre-Temp” charging and 
sub-surface metal flow practically elimi- 
nates oxygen and hydrogen pick-up and 
oxide inclusions, keeping metal at high 
purity level. 


Radiant firing provides faster, more uni- 
form heat distribution, eliminates flame 
impingement and reduces fuel costs. 


Kozma Model RSHCH Furnaces range in 
capacity from 300 to 2,000 Ibs. per hour 
with design variations to meet your re- 
quirements. 


Kozma Automatic Ladle 


The Kozma Automatic Ladle is fast .. . 
dependable . low cost with 
ounce “shot-to-shot’ accuracy. Bottom en- 
try and cover provide sub-surface fill to 
assure delivery of clean metal to the cold 
chamber. Will deliver accurately up to 300 
shots per hour. 


Write today for complete information on 
improving the quality of your die castings 
. and reducing your costs. 


J.A_KOZMA 
(om 
247) WYOMING 
DEARBORN. MICHIGAN 


RADIANT FIRED FURNACES UNEQUALLED 
FOR LOW POROSITY ALUMINUM CASTINGS 
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ALLOY CONTROL 
(Continued from Page 33) 

offers insurance through better op- 
portunity for — 

a) Control of metal tempera- 
ture, 

b) Cleaner metal since it is 
easier to clean the metal before it 
is delivered to the machine pots, 

c) Less heat and discomfort to 
the casting operator, 

d) Better control of alloy com- 
positions, 

e) Increased casting efficiency 
through the reduction of metal 
handling by machine operators. 
Melting at the casting machine 

has many real disadvantages. It is 
practically impossible to maintain 
uniform metal temperatures. There 
is always a wide range of tempera- 
ture throughout a melt particularly 
at the time of adding cold metal, 
and control of metal composition is 
certainly difficult at these 
times. 

6) The remelting or feedback of 
plated and unplated casting rejects, 
gates, flashings, etc. is best accom- 
plished in separate melting facili- 
ties and the remelted material 
should be analyzed before recasting. 
However, if this is not practical, 
arrange for such remelt material to 
be fed into the melting pot at unt- 
form and modest rates rather than 
in large batches. Such materials, 
having been through the cycle, have 
been subjected to both extraordi- 
nary opportunities for contamina- 


most 


tion and magnesium burnout, and 
to use them in volume without 
analysis could lead to trouble. 

7) Treat fluxing with great re- 
spect. Essentially all fluxes contain 
chlorides. Chlorides and magne- 
sium have an extremely strong af- 
finity for each other and the im- 
proper use of fluxes will lead to the 
reduction of magnesium in the met- 
al to dangerously low levels as a 
result of the volatization of magne- 
sium chloride. For this phase of 
your operation, get the best advice 
you can and check the metal by 
chemical analysis before the final 
adoption of any recommendation. 

Institute careful and systematic 
skimming procedures. While it is 
desirable to stir while alloying, it is 
undesirable to stir in such fashion 
or at such times that the impurities 
floating on the bath’s surface would 
be carried into the melt. 

(Continued on Page 36) 
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CONFUCIOUS SAY:— 


if your die casting headache is 
burned out cylinder sleeves & tips 





O-SMOKE 


HI-TEMP PLUNGER LUBE 132 










IS A SURE CURE! 


1 LUBRICATES— f 
flows freely ; 
to give good 
coverage. 

2 INSULATES 
provides extra 
insulation 
protection. 

3 VERY STABLE 
and will not 
settle. No need 
to agitate. 

4 ADAPTABLE 
can be applied 
with brush, swab 
or automatic 
lubrication. 


Write for sample 
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¢ Low Original Investment 
¢ Low Operating Costs 
Designed for handling the variety of smaller and medium size trimming 


jobs encountered in all types of shops. Extremely fast. Large die space 


area. Provides easy access for loading and unloading. 


Write for complete information. 
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Belleville 
Die Shop, 
Inc. 


Designers and Builders of 


Die Cast 


Plastic and Rubber Molds 
For over 21 Years 


Customers from Coast to Coast 


Pocket Milling Specialists in 
Mold Bases and Cavity 
Retainer Sets 


Call DICK WHICHELLO 


WH. 1-0920 


36015 Goddard Road 
ROMULUS, MICHIGAN 


ALLOY CONTROL 
(Continued from Page 34) 

8) Determine optimum operating 
temperatures at both melting pots 
and machines. Install temperature 
recorders and require the operation 
of all baths within specified tem- 
perature ranges. Calibrate tempera- 
ture recorders at intervals. Keep 
records of the temperatures of the 
molten metal at the machines for 
future reference in case of trouble. 

9) Make definite arrangements to 
check the chemical composition of 
castings. Ideally, you 
would operate your own equip- 


your die 


ment, such as a spectrograph or 
Quantometer, either of which can 
be so cycled as to give analytical 
results in periods of not over fifteen 
minutes and which, as a result, offer 
the opportunity of confirming bath 
compositions in a practical interval 
between alloying and casting. 

10) It is not enough to rely alone 
upon certification of analysis as re- 
ceived from your source. There is 
too much opportunity for things to 
have gone wrong between the time 
you receive the raw material and 
your shipment of finished product. 


(Continued inside back cover) 
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MEYER 
ENGINEERING 
COMPANY 


Designers of: 


Die Cast Dies since 1938 
Plastic Injection Molds 
Progressive Dies 


Special Machines, etc. 


Contact Art Gronkowski 
19229 Mt. Elliott Ave. 
Detroit 34, Michigan 
‘Phone: TWinbrook 1-6300 


.. Rejects knocking your 


profits for a loop ? 


surface texture, provide adequate mechani- 
cal strength; plus all the particular quali- 
ties to meet your casting needs. 

See how HB&S start-to-finish quality con- 
trols save you time and money .. . help 


The alloys you're using may be at 
fault— 
@ Do they ACTUALLY meet 
specifications? 
@ Do your casters have to 
“make allowances’? 
@ Is the Inspection Department 
working “overtime’’? 


Then it's time to be SURE! 


For good casting results your alloys must 
fulfill a considerable number of specific 
requirements. For instance, good fluidity 
to reproduce fine detail, fill out thin sec- 
tions; stable properties to yield good 


to eliminate rejects . . guarantee you 
alloys always 100% “‘on spec.” 


Write TODAY for Henning’s ALL-NEW 
“Reference Book and Guide on Zamak 
(Zine Base) Die Casting Alloys.” It gives 
valuable production and de- . 
sign data for die casters 

and engineers . . . and it's 

yours for the asking. 


YOUR CASTINGS CAN BE NO BETTER THAN THE ALLOYS YOU USE. 


HENNING BROS. & SMITH, 


INC 


91-145 Scott Ave., at Randolph St., Brooklyn, N. Y. 


Phone HYacinth 7-3470 


Dependable SMELTERS AND REFINERS OF ALUMINUM, BRONZE, BRASS, ZINC, LEAD 


service since 1922 
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To answer Box number advertisements, 
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WANTED—Working foreman for a _ ten- 
man well equipped growing shop. Must 
be a first class efficient die cast die maker, 
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steady position with a future. Please give 
resume when replying to Box 128. 
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11) Instruct your workmen, from 
sweeper to operator, through the 
use of formal meetings, in the rudi- 
ments of this subject and its im- 
portance to the continued success 
of your plant operation, and repeat 
such instruction at reasonable inter- 
vals. Further, instruct your super- 
visory personnel to be on the watch 
lor dangerous practices and to take 
immediate steps when there is any 
threat to the over-all situation. 

12) Insolar as is practical, and 
certainly of great importance, de- 
velop procedure sheets to control 
each stage of your plant operation. 
Have a procedure which covers all 
details and see that it is followed to 


CUT YOUR 


the letter. Permit no changes or de 
partures without management ap- 
proval and when changes prove 
necessary, see that all concerned are 
informed of the changes and make 
appropriate alterations on the re 


ords and procedure sheets 


NEW DIRECTOR 
HEN Bernie Dent, National! 


Director for the Indiana 
Chapter, moved early in the year to 
Grand Rapids, Michigan to take up 
new responsibilities with Jervis 
Corp., he left a void now filled by 
Pierce Albright of Delaware Ma 
chineryvy Co., Muncie, Indiana 
Pierce will fill the office of Directon 
representing his Chapter at Nation 
al Board meetings through the end 
ol 1963 
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For precision trimming of 


die castings, you'll find the 





famed Lempco Ball Bearing die-mating principle is 


the best way to get a CLEAN CUT without 


excessive and costly hand finishing. 
That's because of the rigidly accurate 
guidance provided by hardened and 


ground pins and bushings mating under 


a .0015” ball bearing preload. 


Mount your trim dies in a Lempco Ball 





Bearing Precision Die Set and maintain exact 


alignment for millions of strokes, 


with minimum maintenance. 
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Designers & Builders of 
DIE CASTING DIES 
AUTOMATED PERMANENT MOLDS 
SPECIAL ALUMINUM FOUNDRY MACHINES 


PERMANENT MOLD DIE COMPANY, INC. 


2275 E. Nine Mile Road SLocum 7-8100 Warren, Michigan 
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TWinbrook 1-7313 | 


TOOL AND DIE CORPORATION 
—Complete Facilities— 


¢ PLASTIC and DIE CAST MOLDS « 
e TRIM DIES * TOOLS «+ 


Staffed with Competent Engineers and 
Craftsmen with Years of Experience 





13501 Mt. Elliott Detroit 12 
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20009 W. 8 Mile Road 


; WT WTNHCECMUV, 
DESIGNERY ano BUILDER 
SOUTHFIELD, MICH. 


DIE CAST DIES STAMPING DIES 
SPECIAL MACHINERY 


JIGS FIXTURES 
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